More than 40 million people are currently displaced by war and persecution, with over 7 million living in temporary camps for over a decade.
Prior studies have shown a high prevalence of distress and depression in vulnerable groups in Lebanon. These studies, however, have relied on unconfirmed, self or proxy reports and focused on distress and depression, mostly in women. Moreover, there is a growing interest in understanding the breadth of mental health outcomes, beyond the widely reported post-traumatic stress disorder (PTSD), in post-conflict and other humanitarian settings; in particular, little is known about psychotic disorders in these contexts. 2, 4, 10 Here we estimate, with confirmatory clinical assessment, the prevalence of severe and common mental disorders, disability and treatment gap in adult refugees from Palestine living in the Burj el-Barajneh camp.
Method
The study proposal was approved by camp authorities, community leaders, the Médecins Sans Frontières (MSF) ethics review board and the Lebanese American University Committee on Human Subjects in Research. Inclusion in the survey was voluntary and required written informed consent. Médecins Sans Frontières Operational Centre Geneva has provided free mental healthcare to the population of Burj el-Barajneh since early 2009, and was handed over to local partners in December 2012. All participants and non-participants were offered information and encouraged to visit MSF services that were provided within and outside the camp. Where requested, social service home visits and referrals to MSF or other organisations were provided.
Participants
This cross-sectional study used two-phase or double-sampling method for diagnostic prevalence determination. This method allows greater accuracy and efficiency in detecting less common conditions. 11, 12 Interviews took place between July and November 2010. Randomly selected households were chosen from an exhaustive camp listing, used for voter registration and benefits, provided by the camp's Popular Committees. All household members 18 years of age or older were eligible, and were screened in the first phase by trained camp residents using structured questionnaires. For the second phase, a local psychologist reappraised a subset of participants.
Phase 1
Individuals could be assessed as screen-positive by either of two methods in phase 1: identified by a household informant (method A) or through direct interview (method B). In method A, a senior household representative was presented with a list of
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Aims
To estimate the prevalence of mental disorders, related disability and treatment gap in adult refugees living in the Burj el-Barajneh camp.
Method
Randomly selected participants were screened by household representative (n = 748) and individual (n = 315) interviews; clinical reappraisal was performed on a subset (n = 194) of 326 selected participants. Weighted prevalence estimates and 95% confidence intervals were calculated.
Results
The prevalence of current mental disorders was 19.4% (95% CI 12.6-26.2); depression was the most common diagnosis (8.3%, 95% CI 4.4-12.2) and multiple diagnoses were common (42%) among the 88 persons with mental disorder. Lifetime prevalence of psychosis was 3.3% (95% CI 1.0-5.5). Mental disorders were associated with moderate to severe dysfunction (odds ratio = 8.8, 95% CI 4.5-17.4). The treatment gap was 96% (95% CI 92-100).
Conclusions
A range of mental disorders and associated disability are common in this long-term refugee setting. Combined with an important treatment gap, findings support the current consensus-based policy to prioritise availability of mental health treatment in refugee camps, especially for the most severe and disabling conditions.
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local terms and concepts (vignettes) for severe mental disorders. These vignettes were developed through community focus groups to ensure that distress in relation to severe disorders reflected the views of camp residents. Next, they were asked the five questions from the household informant portion of the World Health Organization -United Nations High Commissioner for Refugees (WHO-UNHCR) Assessment Schedule of Serious Symptoms in Humanitarian Settings (WASSS), an instrument designed and recommended for the detection of severe mental health and psychosocial problems in areas affected by disasters and armed conflict. 13 Individuals were considered screen-positive if identified by a positive response to the vignettes or WASSS.
Those not screen-positive by method A were rescreened for common mental disorders by method B with the seven-question individual interview portion of the WASSS and the 20-item Self Reporting Questionnaire (SRQ); the latter is a mental health screening instrument developed by WHO to detect mental distress and common mental disorders across different cultures and has been internationally validated, including an Arabic version in Saudi Arabia and the United Arab Emirates. 14, 15 Participants were considered to have screened positive by this method if they responded positively ('all or most of the time') to any of the seven individual questions of WASSS or to a minimum of six questions in the SRQ. Additionally, participants were interviewed about sociodemographic and potential risk factors through translated and back-translated, piloted, structured questionnaires.
To maximise clinical assessments for those with psychiatric morbidity, all those screening positive by method A, a randomly selected half of those screening positive by method B and a random 10% of those screening negative were asked to participate in phase 2. These procedures also aimed to increase the probability of detecting more rare disorders and to minimise the burden of study-related home visits.
Phase 2
A clinical psychologist reassessed phase 2 participants for the following Axis I mental disorders using the Arabic version of the structured Mini International Neuropsychiatric Interview (MINI): [16] [17] [18] major depressive episodes, dysthymia, suicidality, manic and hypomanic episodes, panic disorder, agoraphobia, social phobia, obsessive-compulsive disorder, PTSD, psychotic disorders, mood disorders with psychotic features and generalised anxiety disorder. Modules for alcohol and drug dependence, eating disorders and antisocial personality disorder were not included. Diagnoses and related periods (e.g. current, past, recurring episode) were assigned according to the instrument's instructions, which also take into account the rater's clinical judgement. The MINI has been validated against the longer Structured Clinical Interview for DSM Disorders, patient version (SCID-P) and the Composite International Diagnostic Interview for ICD-10 (CIDI). 16, 17 The Arabic version of the instrument showed good psychometric properties. 18 Dysfunction was rated with the Global Assessment of Functioning (GAF) scale and the 12-item intervieweradministered version of the WHO Disability Assessment Schedule II (DAS-II). Both have been validated and are used extensively and internationally. 19, 20 The GAF is an Axis V (DSM-IV-TR) clinicianassessed rating of how well an individual meets problems in living, and ranges from 1 (complete impairment) to 100 (outstanding function); dysfunction was considered mild for scores 61-70, moderate for scores 51-60 and severe for scores lower than 51. 19 The DAS-II corresponds to WHO criteria for the International Classification of Functioning and Disability, and measures limitations in cognition, mobility, self-care, getting along with others and participation in life activities on a self-reported five-point scale which is subsequently transformed into a global score ascending with degree of impairment. 20 Given the high international variability of scores and in the absence of validated severity cut-offs for this community, the following scores were used: 5.6 (mild), 16.7 (moderate) and 41.7 (severe), respectively corresponding to the 50th, 75th and 90th percentiles of the weighted sample scores. This approach is consistent with recommendations to use 90th percentile scores and multiple thresholds for reporting disability. 21, 22 Reported dysfunction categories were based on meeting cut-off levels in either instrument. Additionally, phase 2 participants were asked about mental health service perceptions and utilisation and medication use through translated, back-translated, pilot-tested, structured questionnaires.
Sample size
Expecting at most 30% mental disorder prevalence in our sample based on prior published estimates, 8, [23] [24] [25] a total of 896 phase 1 participants would be needed for a precision of +3% with a = 0.05. Assuming 3.6 eligible adults per household, 26 and nonparticipation of 15% and 25% in the first and second phases respectively, we estimated needing 400 households. An additional 55 households were added to compensate for potentially untraceable households from the sampling list.
Training and instrument pilot testing
Interviewers were community members with prior experience in conducting surveys. Study staff received a week-long theoretical and practical training for obtaining informed consent, conducting the survey and for appropriate handling of human participants' research data. Four teams were each composed of an interviewer and supervisor, and were managed by an experienced study coordinator. The clinical psychologist who performed reappraisals in phase 2 was trained on study instruments and supervised by the study coordinator and referent psychiatrist. Study questions and procedures were pilot tested in the community prior to the study.
Statistical analysis
Population prevalence estimates, odds ratios (ORs) from logistic regression and corresponding robust confidence intervals were based on the phase 2 sample. These were probability weighted for differential selection procedures, participation rates, gender and age distribution differences against the source population as well as adjusted for clustering at household level. 11, 12 Sensitivity analyses considered 50% greater and lower probability of the outcome among non-participants per corresponding screening strata. Conditional probabilities and scores describing distribution of factors within categories or specific subgroups are presented as crude proportions, but as population estimates were weighted, crude and adjusted estimates may differ. Study data were double-entered using Epidata version 3.1 (Odense, Denmark) and analysed with Stata SE version 10.1 on Windows.
Results

Phase 1
Phase 1 participants were similar to the general camp population in terms of household composition, income and gender distribution, but were older owing to the study's age-related inclusion criteria (Table 1) . Household representatives provided information for 748 (83.5%) of the intended target of 896 persons (method A). From a refugee registry listing, 2251 households 455 were randomly selected, of which 40 were untraceable and 46 were empty; occupants were away from the camp in 21 households and were either repeatedly unavailable or refused participation in 65 households. Per protocol screening was completed for 561 individuals, 75% of 748 adults from the 283 participating households (method B). Screening procedures identified 51.2% of adults potentially experiencing mental distress or disorders: 32.9% (246 of 748) by method A and 27.3% (86 of the 315 participants from the remaining 502) by method B (Fig. 1) . The combined screening procedures detected current confirmed psychopathological disorder with 100% sensitivity and 62% specificity.
Phase 2
Phase 2 reappraisal was completed by 194 (59.5%) of 326 selected individuals; these were more likely to be female (P50.001) and older (P50.01) than non-participants. Grouping all diagnoses, the prevalence of mental disorders was 29.0% (95% CI 18.9-39.2), and sensitivity analysis placed this estimate between 24.4% (95% CI 19.3-29.6) and 39.4% (95% CI 33.6-45.2). The prevalence of current mental disorders was 19.4% (95% CI 12.6-26.2) and sensitivity analysis placed this estimate between 11.9% (95% CI 8.5-15.3) and 25.7% (95% CI 20.7-30.7). Multiple diagnoses were noted in 42% (n = 37) of the 88 persons with assessed mental disorder, largely consisting of combined mood and anxiety disorders (57%; n = 21); almost all cases of psychosis (13 of 14) were also diagnosed with a mood or anxiety disorder. The distribution of mental disorders is given in Table 2 . In ageand gender-adjusted logistic models mental disorders were associated with moderate to severe dysfunction (OR = 8.83, 95% CI 4.47-17.42), whereas psychosis was associated with severe dysfunction (OR = 6.24, 95% CI 1.97-19.75). Greatest impairment was noted in psychosis, mood disorders with psychotic features, social phobia, panic disorder, multiple diagnoses and mediumto high-risk suicidality, although absolute numbers were low (Table 3) .
Perception and use of services
Of 88 persons in phase 2 with a psychiatric diagnosis, 5 (6%) had received psychological or psychiatric care, corresponding to an adjusted treatment gap of 96% (95% CI 92-100). These services were sought by 14% (2 of 14) of those diagnosed with psychosis and 3% (2 of 60) of those with an Axis I disorder and moderate to severe dysfunction. Two-thirds of phase 2 respondents (n = 128) felt there was no appropriate access to mental health services, corresponding to a perceived treatment gap of 54% (95% CI 41-68). Additionally, 40% (n = 35) of those diagnosed had said they did not need mental health support, corresponding to a weighted 55% (95% CI 38-72). Conversely, 15% (16 of 106) of those not found to have an Axis I disorder felt they needed mental healthcare. Discordance between clinicians and participants in the phase 2 sample was 26%, corresponding to a weighted population estimate of 21% (95% CI 12-30). Of 194 phase 2 participants, 44 (23%) reported present (n = 21) or past (n = 30) psychotropic use, corresponding to a weighted frequency of 11% (95% CI 6-16). These medications comprised antidepressants (n = 10), anxiolytics (n = 5), opioid-based analgesics (n = 3), antipsychotics (n = 1), mood stabilisers (n = 1) and sleeping aids (n = 1). The majority (n = 18) of the 21 participants currently using medication were also diagnosed with a mental disorder in phase 2, and 17 reported having a medical prescription for their use.
Discussion
This study contributes clinically confirmed prevalence estimates for a range of mental disorders, associated disability and treatment gap for adults in the long-term refugee setting of the Burj el-Barajneh camp in Lebanon. To the best of our knowledge this is the first population-based study to assess severe mental disorders in a refugee camp and the second to do so in a humanitarian setting. 27 Methodological and contextual differences limit comparability of mental disorder prevalence rates across studies and populations. 28, 29 In our study the overall prevalence of current mental disorders was 19.4% (95% CI 12.6-26.2); the range of global 12-month estimates is 6-27% (interquartile range 9.8-19.1). 30 The frequency of depression and PTSD is typically elevated in conflict-affected groups. Here, the lifetime occurrence of major depressive episodes (19.3%, 95% CI 11.7-26.8) was closest to that noted in post-conflict settings with comparable adversity characteristics (16%), 29 whereas that of current PTSD (2.2%, 95% CI 0.5-3.9) was most similar to 12-month background levels reported in Lebanon and the EU (2-5%). 10, 29, 31, 32 Estimates from Sri Lanka and the Occupied Palestinian Territories suggest that the prevalence of both PTSD and depression may remain elevated in ongoing conflicts. 23, 33 In contrast, the pattern observed in our study may reflect a natural course in residents of long-term refugee camps, settings characterised by lower exposure to adversity but high in daily life stressors related to poverty and marginalisation.
Although the lifetime prevalence of psychosis (3.3%, 95% CI 1.0-5.5) fell within the range of estimates from studies with similar methodology (0.3-3.5%), the definitions used varied considerably. [34] [35] [36] [37] The prevalence of active psychosis (1%, 95% CI 0-2) was consistent with estimates in the two-phase study conducted in post-conflict East Timor (Timor Leste), which estimated a nonaffective psychosis point prevalence of 1.2%. 32 Only a small minority of those with a history of psychosis, despite its association with high levels of dysfunction, had accessed mental health services.
Despite well-promoted, freely available services, the mental health treatment gap inside the camp was 96% (95% CI 92-100) compared with the Lebanese national figure of 51%. 25 This, together with a meaningful discordance between clinician diagnosis and self-perceived need for care, and the known stigmatisation of mental disorders in the camp, pose a challenge to improving service utilisation.
Study limitations
This study has several limitations. Non-participation was greater than expected, particularly among young men. Imbalances were addressed through post-stratification weights and a sensitivity analysis; the low sample size is reflected by wide confidence intervals around our estimates. Absence and household untraceability may have resulted in selection bias, although neither is likely to be related to the outcome of interest. The household listing was provided by the camp's Popular Committees and is believed to be fairly complete as it is used for voting and refugee benefits. Results are thus likely to be generalisable to the study population: adults 18 years of age and older living in the camp.
The MINI does not cover all mental disorders. Additionally, some modules were excluded in this study. Eating disorders were felt to be rare in this context, personality disorders were deemed difficult to measure in a single session and substance use disorders were not therapeutically supported by the organisation's free mental health services. It is probable, however, that where present these conditions would coexist with assessed disorders. Nonetheless, our overall mental disorder prevalence estimates may be low. Furthermore, reappraisals were performed by a single psychologist, thus interrater reliability could not be assessed, and although questions on healthcare use were pilot-tested, they were not validated. It would be worthwhile for future investigations to include a broader scope of disorders, especially substance misuse, to understand their specific prevalence and interaction with others, as well as to employ more than one assessor and contrast their findings, and include context-specific, validated questions and instruments where possible.
Close to half of those with diagnosed psychopathological disorder expressed a feeling that they had no need of mental healthcare. This may question the cultural relevance of our assessments and cultural conceptions of mental health. The MINI, used here for diagnosis, has been internationally validated against longer DSM and ICD structured interview instruments and the Arabic version has shown good psychometric properties. 18, 38 Furthermore, the clinical interviews were conducted by a local research-trained, licensed psychologist familiar with the culture and context as well as supported by a senior psychiatrist. Lastly, dysfunction was significantly predicted by mental disorders and showed a severity gradient, suggesting that the diagnoses are relevant in this context. Nevertheless, this meaningful mismatch between clinician and patient understanding of mental health is probably tied to cultural expression, beliefs and stigma, and has major implications for improving health-seeking behaviour and reducing the treatment gap.
Meeting healthcare needs
Although healthcare is free and well-promoted within Burj el-Barajneh camp, the level of unmet need remains a challenge. Reducing the treatment gap necessitates a comprehensive approach which includes sensitisation, training, supervision and appropriate diagnosis and treatment. The approach taken by MSF mental health programmes in Burj el-Barajneh and subsequently in Ain al-Hilweh has been multicomponent. First, positive mental health is promoted through community awareness programmes and sensitisation of primary healthcare staff. As the programme is integrated into existing primary health structures, it takes advantage of additional opportunities to provide information and awareness in a neutral setting. The cornerstone of the approach is the provision of continual training and supervision, which encourages capacity building and timely and appropriate diagnosis and treatment. By encouraging non-governmental organisations (NGOs) and primary healthcare staff to work together as a team, this multidisciplinary approach, which includes psychiatrists, psychologists, psychiatric nurses and social workers, facilitates intervention. The NGO staff provide training and side-by-side mentoring on site, which helps to ensure that disorders are detected and referred when needed, and that less complex presentations are addressed per Mental Health Gap Action Programme guidelines. 39 Training and supervision of NGO staff are conducted by a senior psychiatrist through individual and team meetings and case reviews.
Implications of the study
Our study's two-phase strategy allowed estimation of the prevalence of a range of mental disorders devoid of the usual conflation by distress shown in single-phase studies with layadministered questionnaires. We found that more than a fifth of adults in this protracted refugee setting had at least one mental disorder, and that these conditions were often comorbid, disabling and largely untreated. Our findings add rare evidence to the current consensus-based policy to prioritise availability of mental health treatment in refugee settings, especially for the most severe and disabling conditions. 4, 40 Our study also highlights the importance of understanding mental health-related cultural beliefs and barriers to accessing available support towards improving the provision of appropriate, acceptable and effective care.
